(3) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



© Publication number: 



0 363 186 

A2 



EUROPEAN PATENT APPLICATION 



© 


Application number: 89310170*9 


© int CIA G11B 7/00 , G11B 7/28 


© 


Oateof filing: 04.10.89 




® 


Priority: 05.10.88 UP 251226/88 


0 Applicant PIONEER ELECTRONIC 


05.10.88 JP 251227/88 


CORPORATION 




05.10.88 JP 251228/88 


No. 4-1, Meguro 1-chome 






Meguro-ku Tokyo 153(JP) 


® 


Date of publication of application: 


© Inventor: Ishli, Hldehiro Pioneer Electronic 


11.04.90 Bulletin 90/15 






Corporation 


© 


Designated Contracting States: 


Tokorozawa Works, No. 2610 Hanazono 




DE PR GB 


4-chome 






Tokorozawa-shl Saitama(JP) * 






Inventor Takeya, Noriyoshi Pioneer 






Electronic Corporation 






Tokorozawa Works, No. 2610 Hanazono 






4-chome 






Tokorozawa-shl Saitama(JP) 






Inventor: Miura, Chiharu Pioneer Electronic 






Corporation 






Tokorozawa Works, No. 2610 Hanazono 






4-chome 






Tokorozawa-shl Saitama(JP) 






Inventor: Fukuda, Tatsuya Pioneer Electronic 






Corporation 






Tokorozawa Works, No. 2610 Hanazono 






4-chome 






Tokorozawa-shl Saitama(JP) 






© Representative: Brunner, Michael John et al 






GILL JENNINGS & EVERY 53-64 Chancery 






Lane 






London WC2A1HN(GB) 



^j© Method for setting a sound recording level. 
CO 

00® A method for setting a sound recording level by reproducing a signal recorded on a recording disk (1) is 
provided in which a playing operation and a track jumping operation are alternately performed by a disk playing 
C*> unit (A). Ouring each playing operation, peak values of the audio signal recorded on the disk (1) are sampled and 
<0 stored. The sound recording level is set according to an average of the sampled peak values. In addition, where 
m several pieces of music are recorded on the disk, the number of tracks jumped during the track jumping 
O operation may be changed in accordance with the playing time of each of the recorded pieces of music. Also, 
^ the number of tracks jumped during the track jumping operation may be changed as the jumping operation 
HI progresses toward the outer circumference of the disk. 
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METHOD FOR SETTING A SOUND RECORDING LEVEL 

The present invention relates to a method for setting a sound recording level, and more particularly, to 
a sound level setting method for re-recording a signal recorded on a digital audio disk (hereinafter a "disk") 
to another recording medium such as a magnetic tape, etc. 

In the conventional sound recording level setting method, a peak value of an audio signal is detected by 

s playing a disk every few seconds. A variable gain amplifier amplifies the audio signal provided from the disk 
by a difference in voltage between the detected peak value and a predetermined reference level to set an 
amplification factor. Such a conventional method is disclosed in Japanese Laid-Open Utility Model No. 61- 
62682. In such a method, a jumping operation over a predetermined number of tracks and a playing 
operation for a few seconds are alternately performed. Further, a sampling operation is performed to detect 

10 the peak voltage level of the audio signal provided in the playing operation. The sound recording level is set 
according to a maximum value of the sampled values provided by the sampling operation. 

In the conventional method mentioned above, when the audio signal instantaneously exhibits a very 
large voltage level in comparison with other voltage levels, the sound recording level is set to a level 
conforming to this instantaneously very large voltage level, thereby increasing the interval in which the 

15 sound recording level is not optimal. 

Moreover in such a conventional method, when several musical selections are recorded on the disk, 
and the number of jumped tracks is large, the sampling operation of the peak level cannot be sufficiently^ 
performed for musical selections having a short playing time. Further, in the conventional system, the sound 
recording level cannot be preferably set for musical selections having a short playing time. Therefore, when 

20 the number of jumped tracks is small, the time required to set the sound recording level becomes long. 

In addition, in the case of a disk on which the signal is recorded so that the linear velocity of the disk at 
the playing time is constant when two pieces of music having the same playing time are recorded onto the 
same disk, the number of recording tracks recorded on the inner circumferential side of the disk is greater 
than that on the outer circumference. Therefore, in the conventional method for performing the jumping 

25 operation by a predetermined number of tracks, the sampling operation is not sufficiently performed with 
respect to music recorded on the outer circumferential side of the disk. Accordingly, the. sound recording 
level cannot be preferably performed with respect to the music recorded on the outer circumferential side of 
the disk. 

With the above-mentioned problems in mind, a first object of the present invention is to provide a sound 
30 recording level setting method for setting a sound recording level even when the re-recording operation is 
performed in accordance with an audio signal instantaneously having a very large voltage level in 
comparison with other voltage levels. 

The first object is accomplished by the sound recording level setting method of the present invention, in 
which a disk player alternately performs the playing and jumping operations, and provides a group of 
35 sampled values which are peak values of the audio signal obtained from the disk during each playing 
operation, thereby setting the sound recording level in accordance with an average value of the sampled 
value group. 

A further object of the present invention is to provide a sound recording level setting method for 
preferably setting a sound recording voltage level for musical selections having a short playing time when a 
40 plurality of music recorded on a disk is rerecorded. 

The second object is accomplished by the sound recording level setting method of the present 
invention, in which the disk player alternately performs the playing and jumping operations. A peak level of 
an audio signal provided from the disk is sampled in each playing operation to obtain a sampling value. At 
this time, the number of jumped tracks in the jumping operation is changed in accordance with the playing 
45 time of each piece of music to provide at least a predetermined number of sampled values during each 
musical selection. 

A third object of the present invention is to provide a sound recording level setting method for 
preferably setting a sound recording voltage level according to an audio signal recorded at any position of 
the disk, 

so The third object' is accomplished by the sound recording level setting method of the present invention, 
in which the disk player alternately performs the playing and jumping operations. A peak level of the audio 
signal obtained from the disk in each playing operation is sampled to provide a sampled value. At this time, 
the number of jumped tracks in the jumping operation is reduced as the jumping operation is performed in 
the outer circumference of the disk. 
In the drawings:- 
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Figure 1 is a block diagram showing the apparatus for the recording level setting method of the 
present invention; 

Figure 2 is a flow chart showing a first embodiment of the operation of a processor in the apparatus 
for setting the sound recording level in Figure 1; 

Figure 3 is a flow chart showing the operation of a second embodiment of a processor in the 
apparatus for setting the sound recording level in Figure 1 ; 

Figure 4 is a flow chart showing the operation of a third embodiment of a processor in the apparatus 
for setting the sound recording level in Figure 1; and 

Rgure 5 is a graph showing the relation between the playing time and the number of jumped tracks. 
The preferred embodiments of a sound recording level setting method of the present invention will now 
be described in detail with reference to the accompanying drawings. 

In Rgure 1, a disk on which music has been recorded is rotated by a spindle motor 2. By the rotation of 
the disk 1. a signal recorded on the disk 1 is read by a pickup 3. The pickup 3 is supported by an 
unillustrated carriage moved by a carriage motor 4 in the radial direction of the disk 1. A light spot for 
reading information of the pickup 3 is freely positioned in the radial direction of the disk 1. A spindle servo 
system, a focusing servo system, a tracking servo system, a carriage servo system, etc. are provided, but 
are not shown in the figures since these servo systems are already well known in the art. 

The spindle motor 2 and the carriage motor 4 are driven by the spindle servo system, the carriage 
servo system or a control circuit 5 for controlling the operation of a playing section. The playing section 
control circuit 5 drives the spindle motor 2 and the carriage motor 4 in accordance with commands from a 
system controller 7, and turns the above unillustrated servo systems on and off. 

A RF (high frequency) signal outputted from the pickup 3 is amplified by an RF amplifier 8 and isj£ien 
supplied to an EFM demodulating circuit 9. The EFM demodulating circuit 9 performs EFM-demodulating 
processing with respect to a pulse signal provided by slicing the RF signal to form a subcode and PCM 
data, l.e., digital data including audio information .of time-sharing multiplexed right and left channels. The 
digital data including the audio information and outputted from the EFM demodulating circuit 9 is supplied 
to a deinterleave-interpolating circuit 10. The deinterleave-interpolating circuit 10 changes to an original 
state the digital data rearranged with respect to the sequential order by the interleaving operation performed 
at the recording time in cooperation with a RAM 11, and further transmits this digital data to an error 
correcting circuit 12. When a signal is output indicating that the error correcting circuit 12 is disabled, the 
deinterleave-interpolating circuit 10 interpolates error data in the output data of the error correcting circuit 
12 by an average value interpolating method. Further, the error correcting circuit 12 corrects the error by a 
CIRC (Cross Interleave Reed Solomon Code) and supplies the digital data to the deinterleave-interpolating 
circuit 10. When correction is disabled, the error correcting circuit 12 outputs a signal to so indicate. 

The output data of the deinterleave-interpolating circuit 10 is supplied to a D/A (digital/analog) 
converting circuit 13 and a peak value detecting circuit 14. The peak value detecting circuit 14 is operated 
in response to a detecting command signal p outputted from a system controller 7 for example, and holds 
and outputs maximum value data with respect to a plurality of data sequentially supplied during a period in 
which the detecting command signal p is continuously provided. Output data q of this peak value detecting 
circuit 14 is supplied to the system "controller 7. The D/A converting circuiT 13 has a demultiplexer for 
separating the digital data including the audio information of the time-sharing multiplexed right and left 
channels every channel to reproduce audio signals e Ll e R of the left and right channels, respectively. LPFs 
(low pass filters) 15 and 16 remove unnecessary components from the reproduced audio signals et., e R of 
the left and right channels, and thereafter the reproduced audio signals are supplied to audio output 
terminals of a disk player A. 

On the other hand, the subcode outputted from the EFM demodulating circuit 9 is supplied to the 
system controller 7. The system controller 7 constitutes a microcomputer composed of e.g., a processor, a 
ROM. a RAM, a timer, etc. The system controller 7 performs calculations according to data or a program 
stored in the ROM or the RAM by commands according to a keying operation supplied from an unillustrated 
operating section, or a command signal a for setting the sound recording level supplied from the tape 
recorder B. Thereafter, the system controller 7 supplies an instruction signal such as piay, search, jump, 
etc. to the playing section control circuit 5. The system controller 7 further supplies to control output 
terminals thereof a control signal b and peak value data d transmitted to the tape recorder B. The audio 
signals et, e R supplied to the audio output terminals of the disk player A are supplied to sound volume 
sections 21. 22 of an electronic or mechanical type through audio input terminals of the tape recorder B. 
The control signal b and the peak value data d supplied to the control output terminals of the disk player A 
are respectively supplied to a system controller 23 and a comparing circuit 24 in the tape recorder B. The 
system controller 23 receives data according to a keying operation of an unillustrated operating section, and 
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transmits a command signal a for setting a sound recording level. The system controller 23 also transmits a 
comparing command signal~c in response to the control signal b. The comparing command signal c 
outputted from this system controller 23 is supplied to the comparing~circuit 24. 

Reference level data f outputted from a reference level generating circuit 25 is supplied to the 

5 comparing circuit 24. The reference level generating circuit 25 generates digital or analog data correspond- 
ing to a reference level designated by manual operation. The comparing circuit 24 produces an output g 
composed of a digital or analog signal according to the difference between the output f of the reference 
level generating circuit 25 and the peak value data d, and supplies this output g to the sound volume 
sections 21, 22. ~ " 

ro The sound volume sections 21 , 22 damp the audio signals e L , e R at a damping factor according to the 
voltage level of the output g of the comparing circuit 24, for example. The outputs of these sound volume 
sections 21 , 22 are supplied to sound recording heads 28, 29 through sound recording amplifiers 26, 27 to 
record the audio signals eR, eL onto an unillustrated tape. 

The operation of the first embodiment of the processor in the system controller 7 of the disk player A 

75 mentioned above will next be described with reference to the flow chart in Figure 2. 

When the command signal a for setting the sound recording level is outputted during the execution of a 
main routine, the processor proceeds to step SO and judges whether TOC (Table of Contents) data 
recorded as a subcode in the inner circumference of the disk 1 has been read. When it is judged that the 
TOC data has not been read in step SO, the processor proceeds to step S1 and transmits a playing 

20 command signal to the playing section control circuit 5 to start a reading operation of the information 
recorded on the disk 1, thereby inputting the TOC data. Next, the processor detects a total playing time b*. 
the inputted TOC data and calculates the total number of tracks N (step S2). The processor then predicts 
the total number of detections K from the calculated total number of tracks N and the number of jumped 
tracks N at one time (step S3). When it is judged that the TOC data has already been read in the step SO, 

25 the processor immediately proceeds to step S2 and calculates the total number of tracks N. 

After the execution of step S3, the processor sets a counting value j, for detecting the number of jumps, 
to 0 and stores this counting value in a predetermined address of the RAM (step S4). Subsequently, the 
processor starts a timer (step S5) and then transmits the playing command to the playing section control 
circuit 5 and also transmits the detecting command signal p to the peak value detecting circuit 14 (step S6). 

30 Next, the processor judges whether or not a predetermined time has passed by the timer since the start of 
the playing operation (step S7). 

When it is judged in step S7 that the predetermined time has not passed since the start of the playing 
operation, the processor proceeds again to the step S6. Conversely, when it is judged in the step S7 that 
the predetermined time has passed after the start of the playing operation, the processor stops the 

3S transmission of the detecting command signal p, and inputs the output of the peak value detecting circuit 14 
as a sampled value <*> n classified with respect to grades (step S8). The processor then transmits commands 
for providing the jumping operation of the number of jumped tracks n' to the playing section control circuit 
5(step S9). Subsequently, the processor increments the counting value j by one (step S10), and determines 
whether or not the counting value j is greater than K (step S1 1 ). 

40 When it is judged in the step S11 that the counting value j is not greater than K t the processor 
proceeds again to step S5. When it is judged in the step Si 1 that the counting value j is greater than K, the 
processor calculates an average value X of the sampled value «n by the following formula (step S12). 



45 



X = i . 

K 



I 
I 

n = 1 



(1) 



where A n designates a frequency of the sampled value (grade value) «„. The processor then transmits 
50 data indicative of the obtained average value as sampled value data d as well as the control signal b (step 

Si 3). and again executes the routine executed just before it proceeds To the step SO. 

In the above steps S5 to S8, the playing operation is performed for a predetermined time and the 

sampling operation of the peak value of the reproduced audio signal is performed. The obtained peak value 

is stored as the sampled value «„ classified with respect to grades in a predetermined region of the RAM 
55 within the system controller 7. In the steps S9 to S11, the playing operation for the sampling of the steps 

S5 to S3 and the jumping operation of the number of jumped tracks n' are alternately performed every K 

times in the entire region of the disk 1 containing the recorded audio signal. 

Accordingly, the K peak values are obtained in the steps S5 to S11 and are stored in the predetermined 
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region of the RAM as the sampled value « n classified with respect to grades. The average value X of the 
sampled value « n is calculated in step S12, and the sampled value data d indicative of the average value X 
is supplied to the comparing circuit 24 in step S13. The data f outputted from the reference level generating 
circuit 25 is data indicative of an optimal sound recording level set by an operator in advance. The voltage 

s ' levels of the audio signals e^ e* from the disk player A are controlled in accordance with the signal g 
corresponding to the difference between the peak value data d and the above data indicative of the optimal 
sound recording level. Accordingly, the voltage level of the audio signal is automatically controlled such that 
the average value of the peak value of the audio signal provided from the disk 1 is equal to the optimal 
sound recording level set by the operator in advance with respect to the tape recorder B. 

io Thus, even when the re-recording operation is performed with respect to an audio signal instanta- 
neously having a very large voltage level in comparison with other voltage levels, the sound recording level 
does not conform to this instantaneously very large voltage level, but conforms to the average of the peak 
value. Therefore, a preferable sound recording level can be set and the interval providing the optimal sound 
recording level is large. 

/s The operation of the second embodiment of the processor in the system controller 7 of the disk player 
A will next be described with reference to the flow chart In Figure 3. 

When the command signal a for setting the sound recording level is outputted during the execution of a 
main routine, the processor proceeds to step SO and judges whether data called TOC (Table of Contents) 
recorded as a subcode in the inner circumference of the disk 1 has been read, as in the first embodiment 

20 When it is judged that the TOC data has not been read in the step SO, the processor proceeds to step S1 
and transmits a playing command signal to the playing section control circuit 5 to start a reading operation 
of the information recorded on the disk 1, thereby inputting the TOC data. Next, the processor detecj^ a 
total playing time by the inputted TOC data and calculates the total number of tracks N (step S2). The 
processor then predicts the number of tracks n with respect to each piece of music from the calculated total 

25 number of tracks N and the playing time of each piece of music (step S3). The processor calculates the 
number of jumped tracks with respect to each piece of music by the predicted number of tracks n of each 
piece of music and a predetermined number of detections K. and stores this calculated number in a 
predetermined region of the RAM (step S4). When it is judged that the TOC data has already been read in 
the step SO, the processor immediately proceeds to step S2 and calculates the total number of tracks N. 

30 After the execution of step S4, the processor sets a counting value i for detecting the number of pieces 
of music to 1 , and sets a counting value j for detecting the number of jumps to 0, and stores these counting 
values in a predetermined address of the RAM (step S5). Subsequently, the processor searches for the i-th 
piece of music (step S6), starts a timer (step S7), and then transmits the playing command to the playing 
section control circuit S and transmits the detecting command signal p to the peak value detecting circuit 14 

35 (step S8). Subsequently, the processor judges whether or not a predetermined time has passed by the 
timer since the start of the playing operation (step S9). 

When it is judged in step S9 that the predetermined time has not passed since the start of the playing 
operation, the processor proceeds again to step SE Conversely, when it is judged in step S9 that the 
predetermined time has passed since the start of the playing operation, the processor stops the transmis- 

40 sion of the detecting command signal p and inputs the output of the peak value detecting circuit 14 as a 
sampled value classified with respect to grades (step S10). The processor then transmits commands for 
performing the jumping operation by the number of jumped tracks calculated in step S4 to the playing 
section control circuit 5 (step S11). Subsequently, the processor increments the counting value j by one 
(step S12), and judges whether or not the counting value j is greater than K (step S13). 

45 ' When it is judged in step Si 3 that the counting value j is not greater than K, the processor proceeds 
again to step S7. When it is judged in step S13 that the counting value j is greater than K. the processor 
judges whether or not the counting value i is greater than the total number of pieces of music M (step S14). 
When it is judged in step S14 that the counting value i is not greater than the total number M, the processor 
increments the counting value i by one (step S15), and proceeds again to step S6. Conversely, when it is 

so judged in step S14 that the counting value i is greater than the total number M, the processor calculates an 
average value X of the sampled value by the following formula (step S1 6). 



55 



X = 1 
MK 



I 
I 

n= 1 



An wn 



(1) 



where An designates a frequency of the sampled value (grade value) «„. The processor then transmits data 
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indicative of the obtained average value as sampled value data d together with the control signal b (step 
$17), and again executes the routine executed just before it proceeds to the step SO. " 

In the above steps S7 to S10, the playing operation is performed for a predetermined time and the 
sampling operation of the peak value of the reproduced audio signaJ is performed. The obtained peak value 

5 is stored as the sampled value « n classified with respect to grades in a predetermined region of the RAM 
within the system controller 7. In the steps S11 to S13, the playing operation for the sampling in the steps 
S7 to S10, and the jumping operation by the number of jumped tracks set in accordance with the playing 
time of the music with respect to each piece of music, are performed by K times for every piece of music. 
In the steps S14 and S15, this playing operation and the jumping operation are alternately performed every 

10 MK times in the entire region of the disk 1 containing the recorded audio signal. Thus, the sampling 
operation is sufficiently performed with respect to the peak voltage level of the music having a short playing 
time, and is not excessively performed with respect to the peak voltage level of a piece of music having a 
long playing time. 

Accordingly, the MK peak values are obtained in steps S7 to S15 and are stored in the predetermined 

is region of the RAM as the sampled value cj n classified with respect to grades. The average value X of the 
sampled value <i>n is calculated in step S16 and the sampling value data d indicative of the average value X 
is supplied to the comparing circuit 24 in step S17. 

The data f outputted from the reference level generating circuit 25 is data indicative of an optimal sound 
recording level set in advance by an operator. The voltage levels of the audio signals e L , e R from the disk 

20 player A are controlled in accordance with the signal g corresponding to the difference between the peak 
value data d and the above data indicative of the optimal sound recording level. Accordingly, the voltage* 
level of the"audio signal' is automatically controlled such that the average value of the peak value of the 
audio signaJ provided from the disk 1 is equal to the optimal sound recording level set in advance by the 
operator with respect to the tape recorder B. 

25 The operation of the third embodiment of the processor in the system controller 7 of the disk player A » 
will next be described with reference to the flow chart in Figure 4. 

When the command signal a for setting the sound recording level is outputted during the execution of a 
main routine, the processor proceeds* to step SO and judges whether data called TOC (Table of Contents) 
recorded as a subcode in the inner circumference of the disk 1 has been inputted or not as in the.previous 
. 30 embodiments. When it is judged that the TOC data has not been inputted In the step SO, the processor 
proceeds to step $1 and transmits a playing command signal to the playing section control circuit 5 to start 
a reading operation of the information recorded on the disk 1, thereby inputting the TOC data. When the 
TOC information is inputted in step SO and after the TOC information is inputted in step S1, the processor 
calculates the number of jumped tracks and the number of detections K in each jumping operation when 

35 the jumping operation and the playing operation for detecting the peak voltage level are alternately 
performed, thereby storing these numbers in a predetermined region of the RAM (step S2). The calculation 
of these numbers is performed by data indicative of an absolute start time of a first piece of music and a 
readout track start absolute time in the inputted TOC data, and by a formula representing the relation in 
which the number of jumped tracks is reduced as the total playing time becomes large (corresponding to 

40 the outer circumference of the disk) as shown in Figure 5. 

Next, the processor sets the counting value j for detecting the number of detections to 0, and stores 
this value in a predetermined address of the RAM* (step S3). Subsequently, the processor searches the first 
piece of music (step S4) and starts a timer (step S5), and then transmits the playing command to the 
playing section control circuit 5 and transmits the detecting command signal p to the peak value detecting 

45 circuit 14 (step S6). Subsequently, the processor judges whether or not a predetermined time has passed 
by the timer since the start of the playing operation (step S7). 

When it is judged in the step S7 that the predetermined time has not passed since the start of the 
playing operation, the processor proceeds again to step S6. Conversely, when it is judged in step S7 that 
the predetermined time has passed since the start of the playing operation, the processor stops the 

so transmission of the detecting command signaJ p and inputs the output of the peak value detecting circuit 14 
as a sampled value ^ classified with respect to grades (step SB). The processor then transmits commands 
for performing the jumping operation by the number of jumped tracks calculated in step $2 to the playing 
section control circuit 5 (step S9). Subsequently, the processor increments counting value j by one (step 
10) and judges whether or not the counting value j is greater than K (step S11). 

55 When it is judged in step S1 1 that the counting value j is not greater than K, the processor proceeds 
again to step S5. When it is judged in step S1 1 that the counting value j is greater than K, the processor 
calculates an average value X of the sampled value by the following formula (step S12). 



6 

BNSDOCID: <EP 0363166A2 j_> 



EP 0 363 186 A2 



X = 



I 
K 
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n = 1 




(1) 
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where An designates a frequency of the sampled value (grade value) «n. The processor then transmits data 
indicative of the obtained average value as sampled value data d as well as the control signal b (step S13), 
and again executes the routine executed just before it proceeds to step SO. 

In the above steps S5 to S8, the playing operation is performed for a predetermined time and the 
sampling operation of the peak value of the reproduced audio signal is performed. The obtained peak value 
is stored as the sampled value «n classified with respect to grades in a predetermined region of the RAM 
within the system controller 7. In the steps S9 to $11, the playing operation for the sampling in the steps S5 
to S8. and the jumping operation by the number of jumped tracks reduced in accordance with the outer 
circumference of the disk, are alternately performed every K times in the entire region of the disk 1 
containing the recorded audio signal. Accordingly, the sampling operation with respect to the music 
recorded on the outer circumferential side of the disk is performed similar to that on the inner circumferen- 
tial side of the disk. 

Thus, the K peak voltage levels are obtained in the steps S5 to S11 and are stored in the 
predetermined region of the RAM as the sampled value is calculated in step S12, and the sampling 
value data d indicative of the average value X is supplied to the comparing circuit 24 in step S13. 

The dafa f outputted from the reference level generating circuit 25 is data indicative of an optimal sound 
recording level set in advance by an operator. The voltage levels of the audio signals Ol, 6r from the^Wisk 
player A are controlled in accordance with the signal g corresponding to the difference between the peak 
value data d and the above data indicative of the optimal sound recording level. Accordingly, the voltage 
level of the'audio signal is automatically controlled such that the average value of the peak value of the 
audio signal provided from the disk 1 is equal to the optimal sound recording level set by the operator in 
advance with respect to the tape recorder B. 

In the above embodiments, the sound recording level is set by controlling the gain on the tape recorder 
side, but may be set by controlling the gain on the disk player side. In the case of controlling the gain on 
the disk player* side, two possible methods exist A first method changes digital data and a second method 
changes an analog sound. Either of these two methods can be used in the sound recording level setting 
method of the present invention. 

The above-mentioned embodiment of the present invention relates to the case in which the disk player 
and the recorder are separate units, but the present invention can be also applied to a case in which the 
disk player and the recorder are integrated into one unit 

As mentioned above, in accordance with the sound recording level setting method of the first 
embodiment of the present invention, the disk player alternately performs the playing and jumping operation 
so that the sampled value group is provided during each playing operation by setting the peak value of the 
audio signal provided from the disk as each sampled value, thereby providing the sound recording level in 
accordance with the average value of the sampled value group. Accordingly, even when the re-recording 
operation is performed with respect to an audio signal instantaneously having a very large voltage level in 
comparison with other voltage levels, the sound recording level does not conform to this instantaneously 
very targe voltage level, but conforms to the average of the peak value. Therefore, a preferable sound 
recording level can be set such that the interval providing the optimal sound recording level is large. 

Further, in accordance with the sound recording level setting method of the second embodiment of the 
present invention, the disk player alternately performs the playing and jumping operations and the peak 
level is sampled during each playing operation with respect to the audio signal provided from the disk to 
obtain the sampled value. In this case, the number of jumped tracks in the jumping operation is changed in 
accordance with the playing time of each piece of music to provide at least a predetermined number of 
sampled values every music. Accordingly, the sampling operation of the peak level is sufficiently performed 
with respect to music having a short playing time, and is not excessively performed with respect to music 
having a long playing time. Thus, the sound recording level can be preferably performed for a short time. 

Finally, in accordance with the sound recording level setting method of the third embodiment of the 
present invention, the disk player alternately performs the playing and jumping operation so that the peak 
level of the audio signal obtained from the disk during each playing operation is sampled to provide a 
sampled value. When this sampled value is obtained, the number of jumped tracks in the jumping operation 
is reduced in accordance with the outer circumference of the disk. Therefore, the sampling operation of the 
peak level can be similarly performed with respect to the audio signal recorded in any position of the disk. 
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thereby preferably setting the sound recording level. 



Claims 

5 

1. A method for setting a sound recording level by reproducing a signal recorded on a disk (1) using a 
disk player (A) for playing the recorded disk, and a recorder (B) for recording the signal on a predetermined 
medium, the method comprising the following steps: 

alternately performing playing and track jumping operations by a disk player 
io sampling audio signals recorded on a disk to obtain a sampled value group representing peak values of the 
audio signals sampled during each of the playing operations; and, 
setting a sound recording level according to an average value of the sampled value group. 

2. A method according to claim 1 , wherein a plurality of pieces of music is recorded on the disk and a 
number of tracks jumped during the jumping operation changes according to a playing time of each of the 

T5 pieces of music. 

3. A method according to claim 1, wherein a number of tracks jumped during the track jumping 
operation is reduced as the jumping operation is performed towards the outer circumference of the disk. 

4. A method according to any of claims 1 to 3, wherein the setting step comprises: 

adjusting a gain at an amplifying stage of one of the disk player and the recorder according to the average 
20 value of the sampled value group. 

5. A method according to any of claims 1 to 4, wherein the disk player (A) and the recorder (B) aniF 
integrated into one unit. 

6. A method according to any of claims 1 to 4, wherein the disk player (A) and the recorder (B) are 
provided as separate units. 
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tion may be changed in accordance with the playing 
time of each of the recorded pieces of music. Also, 
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ing operation may be changed as the jumping op- 
eration progresses toward the outer circumference of 
the disk. 
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